Developing of standard population of cells -line fibroblasts 3T3 in porous structure of incubator having fixed composition, porousness and pore size distribution has been studied. The volume of scaffold space was shown to determine the potential cell division and its function. The characteristic integration of fibroblasts in porous incubators from TiNi-based alloy having different volumes was analyzed. The relation of colonization by cells and growth of tissues in porous samples from titanium nickel depending on depth of penetration is determined.
Introduction
The main goal of tissue engineering is to provide anatomical and functional substitutes for tissues, three-dimensional structure of which corresponds to damaged organs. A necessary component for implementation of this strategy become scaffolds for cells -the three-dimensional structure of biomaterials, which mimic the natural extracellular environment of tissue [1] .
The physiological purpose extracellular matrix -the establishment of structural support (providing adhesion and cell integration), vascularization and remodeling capacity of regenerating tissue, optimal conditions for metabolism and cell differentiation. This matrix must match the biomechanical properties of the tissue in which the implant design (elasticity, strength), as the main of thisbiomechanical skeleton for cells [2] . Matrix must have number of options that could help createa better environment for donor cells. Such properties are: optimum pore size for the spatial distribution of cells, vascularisation, nutrient *Corresponding author:
O.V. Kokorev, email: kokorevov@yandex.ru diffusion and removal of waste products; the presence of the adhesive, tissuegenic surface promoting cell proliferation and differentiation; the absence of immunological rejection and others. [3] . The structure of matrix must perform the elimination of metabolic products, active transport and delivery of nutrients, oxygen, growth factors and for preventing ischemic damage and cell necrosis. The fabrication technologiesfor tissue engineering scaffoldshould allow to produce the appropriate shape and structure design [4] .
Scaffolds must have certain requirementsfor biochemical as well as chemical and physical properties: surface for initial cell-surface attachment, high degree of porosity, interconnectivity, adequate pore size and pore size distribution for cellsto attach, migrate and proliferate [5] [6] [7] . Tissue engineering creates large-scale biological tissuesrequires appropriate porous implant cells saturation technique.
Scaffolds must be permeable with interconnecting pores to facilitate cell growth and cell free penetration of aqueous suspensions. Accordingly, the problem delivery of oxygen and nutrients in tissue-engineering structures and cellular metabolites output is important task. In addition porous materials permeable pores are necessary for blood vessel ingrowth. Currently no defined optimal parameters for scaffolds: volume, porosity, pore size distribution, their interconnectedness and configuration (scaffolds) necessary for development of different tissues [8] [9] [10] .
One of the key stages of the creation of the necessary tissue-equivalent is the selection of optimal porous scaffold for transplanted cells.
Among large number of biomaterials porous TiNi-based alloys are obtained by selfpropagating high-temperature synthesis (SHS) meet the required parameters [11, 12] . This advanced technique enables control over porosity and pore size in the porous TiNi-based SMA. This material has unique properties: permeable porous structure by open interconnected pores, characterized by high degree of wettability with tissue media and nanoporous inner surface of the pore walls, exhibits high adhesion to various cell types, so all mentioned meet requirements of the biochemical and biomechanical compatibility. The use porous-permeable implants from TiNi-based aloy in practical surgery necessitates detailed studies of structural characteristics of the implants, evaluation of the optimal size and properties essential for active integration into body tissues after implantation.
Experience gained with the use of porous permeable TiNi as cell culture scaffolds have demonstrated high biocompatibility of this material with various cells [11] [12] [13] .
Porous TiNi-based scaffolds allow continually to keep the functionality cells and [14, 15] . In this regard, this study to look into determine the optimum size characteristics of the porous incubator of TiNi-based alloy necessary for best development of 3T3 cells. 3T3-fibroblasts have mesenchymal stem cell properties (adhesion, the rapid growth in culture), but purity lines 3T3 allow to obtain uniform and reliable results than multipotentmesenchymal cells.
Experimental
Porous TiNi-based SMA A porous TiNi-based SMA was fabricated using a self-propagating high- 
Statistical analysis
The results are expressed as mean ± standard deviation, with n ± 10. Error bars in figures represent standard deviations. Differences between experimental groups were analyzed according to a paired nonparametric Mann-Whitney's U-test, with p ≤ 0.05 considered statistically significant.
Results and discussion
The structure of the porous TiNi-based SMA scaffold The SEM examination indicated that the porous TiNi-based SMA samples has interconnected pores ( Fig. 1 
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When using small tissue-engineering constructs cell density ratio in volume is increased and consequently increase initialization growth process is much higher. However, large penetrate pores of thin samples are populated with fibroblasts slower than closed large pores in thick samples. Thin porous materials may find use for emergency replacement of differentiated tissues, as large-scale structures may be used in pathological conditions that require prolonged action. It was established that during the spontaneous saturation of porous TiNi-based alloy scaffold cell size should be limited by 3 mm from surface of scaffold. Using scaffold structures having large dimensions, therapeutically ineffective, as it leads to prolonged colonization of internal pore space cells or these pores of cellular scaffold enables colonize nonspecific cells of host organism.
